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0. d8dz 3 94y

AEME Ay AFobdz FFoe 24 Cauk
A} Al EQl A4y olwzk(Typell, Class 1) ¥
Av8jolutzt (Typell, Class 2) 3} mFoledzt €&
o 2% Johnson & Johnsona}2] Dispersalloy (Type
I, Class 3) © S.S. White4}2] Tytin(Type I,
Class 2)-& A--£3}4ch.

AEAE D e A 2 AlZIxFe 4]
el APTE YA g, Fus e A
oz AHztsl Aeksle] Mechanical amalgamator (
De Trey) 2 o3}sl9lx, oA3k% A7 4mm, =0
12ome] F&-FF ol F9Jsbe] Tzt FAlol] T3 A
Zell 3 sl 453 Plungers 447l i 10ton
capacity, Instron Universal Testing machine( Mo-
del-1125) ¢ & 35455 B} lnmZ d}o] 143kg
Jem? o 2 oF&0.a8 sl A D. A Specification f0.
lof] wel $FA17 F AHE FEFF 4 Al As)
o 4.2ol4 1597k ubx]lE acrylic resinol] moun-
tingsl §lv}. Ew vl emery paper #2200)4 #
12007} =] 1zkxe] g+ ¥ 0,33} 0.054 Al,0,%wk&
Foll EHA A Ff-folg nbE F dAnpaiflel4ol
$iE st A FHFodnletglel. Etching-& Allan
FhPo) AAF why ol Hel Agl (4gK.Cr.0,, 1g
KI, 100ml H,0)l|4 20~30%7 xj2l%  running
waterdloll 4 A 55tz BgH (dgl, 96ml Ethyl al-
cohol) ol A 5~20&7 W T2 &L ssbdy K
214171 % Sodium Bisulfinite(Na,S,0, 5H,0)8-H
22 3027k A Hsln AxF Fstad 6] (Versa-
met, Union) 22 A& AH{ F vl A% 7] (Vie-
kers hardness tester, MVH-2) & 7A%& 243}
sdet.

ZAEZSAab 2 mAte] 9] o] 136° ¢l pyramidy
2| diamond indenterol] 2. 0gmz} 300. 0gme] =-A s}
TE 3027 AEE 4 7, 7, 7., €3 reaction
ring, &-2.n 4] 7}3HE, otER LR 2 244 o]
o BFFE el s34l g8l g T,
ZA el A FAgE A& ol ko] 10514 A
3Fdch

VHN = 1.85¢ —>-
D?
V.H.N. : Vickers hardness number
P : applied load, kg
D : diagonal length of square impression, mm
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3, FAYAAE ola ¥y AL FAY yiAl Aol
ol A= T, EF FEEH 29 BAH
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od 93oz sdglglm, A ST U MY
o2 ZAstx 239 AASdAAE R4S Y
AE 2 4 d9lz, 2474 ringd] Zrle LA
o] Qlzkel fabshglel A 7,71 -l Eexbo
A3l 2 Make Ao FeMorn gt vy
fYolglod voide Fz AL £+ AT
BEgow 9 A TR,

DE0puztel Tytin: Fig.4-A% Tytin®] 242
Zaelw, Fig.4-B AEFAHF sr&mofolr}
ALY yAtol AAelA chokslAl gel  EEsI
77138 Ao 7 ofo] Hm, ol 7, 713
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A g, AL FFYUA el EHsd, wE
7 AR nAAY e dalo], R AHoR
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Fig. 1-a The phases of low-copper lathe cut amal- Fig.4—a The phases of high-copper Tytin (X400)
gam (x 400)

Fig.2—a The phases of low-copper spherical Fig. 1-b The indented form after testing of low-
amalgam (X400) copper lathe cut amalgam (X400)

Fig. 3—a The phases of high-copper Dispersalloy Fig.2—b The indented form after testing of low
amalgam (x400) copper spherical amalgam (X400)
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Fig. 3~b The indented form after testing of high-
copper Dispersalloy (X400)

ARl 2L e zug nY e wYoe
A1 AL BN E73g R4e 2 void 9}
< {4 TEHY

7 opubzhe] Are] Axzke I, ¢ Zx =
12 &% 2.0gm, £+ 35 300.0gmell 48] 7
EE Jebdch

i) 5= 2.0gmollMel Bk

MS AN AU F 2. 0gmalA 7y
AF9] Ax ke 11518, 7,714 A4 86t
1274 o4 105+10, 282 yAHS 2912 7,
A9 AEzel 7 dokek

DSEMoIZ Ly, rAe AxFgE Ao}

Fig.4—b The indented form after testing of high-
copper Tytin (X400)

FAe 2R3k gtk A a ke geh AE di-
spersant §]2}8] AEghe 24 7 AEHY F
Z2Ql 112E17019 2 7 2Fotd e ZAEE ¥
o] 7143 RO 2 Ro|: reaction ringd| AE
e 2351120 8 c4Fe 3141202 e i o}E
HA4 Bk & g Bgod, deld  ead
8 AEZE MY w2 gk

TEohyzte| Tytin: yoh y A ARG 474
10916, 98152 dispersanto}zzte] yok 78 3%k
3} leEhgla, AL 225%1322 AF Tytinell A
el A% £ AEE B ek

Table 1. Hardness number of individual phases (V.H.N) Load:2gm,Load time:30sec.

v amalgam alloys Low-copper Low-copper High-copper High-copper Mean V.H.N,
phases lathe-cut spherical Dispersalloy | Tytin (mean1S.D,)
Residual Y M. 118 116 118 109 115% 8
particle S.D, 5 9 13 6
Yy matrix M. 86 105 94 98 96t 9
S.D. 12 10 8 5 '

) M. 29 28 29t 1
S.D. 1 1

Residual disp- M. 112 112117

ersant particle S.D. 17

n M, 235 225 23013
S.D. 12 13

€ M. 314 314%20
S.D. 20
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Table Il. Hardness number of 4 tyeps of amalgam (V.H.N) Load:300. Ogm, Load time:30sec.

High-coppe:r

Amalgam Low-copepr Low-copper High-copper

lathe-cut Spherical Dispersalloy Tytin
V.H.N. 5814 782 171+3 1663
(meantS.D.)

i) &1F 300.0gmoiiAle] HEgk

ME FAY 3 PHY 3T 300.0gmE AHE3)
o Z2A4s Tk AEE FAHYLA, AT %
E79] 9L JES TR 50004 AQE F
23R Asd4y 2 AP A AEgS A
AyolA 584, FAHAAY 78E22 7,71 A 7,
*J«] &8 FAES & 2k

1E BAHHOIgZD Tytin I A-gold gt 42}

2 ez 315 300 Ogme AH-&8ted 2 Fobd
Aol A 235 Axzh-E Dispersalloys]| 4 171£3,
Tytinol] 4] 1661322 74 28|z, A9 AER
Xl ¢ 7, 7, dispersant particleX.ti+ ¥
< AEFE 1o

V. &@ 3 oet

opzt &S 2 FAAEl Ag Sn, Cu¥Zn
22 5o oA Hgol h-g-& QAFsledle %
ol -go] Arh
YRS A4 g LBl YA AR A
o)3}A] 714 = =u| Fairburst$} Cohen®-2 Ag, Hg;
3 Mahler®-& Ag,;,SnHg,2, 22|32 Craig"vAgs
Hgl 3H9ch. Johnson™ -2 ZHAa-Zubdloll o8l
7:& w7, celle] Sngi=lr} fEHA o] 7,9
Azl d3kg Feba sk
Mahler 592 BAl3slol g zhst ol o] obdzh&
A4-25bed ofubzt BB oAb Hashd - s
sh Nzl creepste] 4T RAE WAL 247
sjotatzre] Wl sbAo] AL AL yAlol &R
A FEoe A4 S4o] FAK Al 4
t}. Jorgensen™ <l Fol| 2|apdd opdzt FH-Eoll 2
dEE wow AlLolg FEAb WY AF}
ool At obd bzt F gl WAlololA w4
sho] ol5Hofl =gk obdzt WA ArspEtA R
Ao] doJ Al S o] FAlollY 7,48 Snd El
Yol Sallsln 7422 Nl fEisgl 42L ol

7 dejelz stk Bolst o454 -E #Hel AAE
doHA ofatz-g bgH 4 *?rx\%' % shdol
Wol v} &l olsh ol 7
g} ol 58 9] Rl = °45k’% FA Heh A
Z Ag,Sn(y)excéss+Hg—AgHg, (7,)+SnHg(7.)
+Ag;Sn(7y) unreactedol| 4] E %o| 7,9 EAE A

A MFA JNAE Snat A" 5 U
HEFHoE ¥ EAFES o F= AHolth

agobd el 7 A-dl g AR AbAse] Uw
HAY gzt eAe Cudl Sng T3slw 472
Zns E3sbew ojah o} ofd ARrE
7%_‘}_7}- Av}, Takatsus??oll &5k AL 4=} el A

= Ago} Curb 7:39] FA] w2 wAszm FAk4
z}- Z2919] ringd]A = Cu, Ag, Sn3} Hgr} %A%
chx B3 3491, Mahler$-?-& o] ringe] Cu-Sn
()3} Ag-Hg(r) Aoz FAsIgekr A
EPMAR-A 45} ring®) & 3o 430 T3t
A Exse] e} s gim, FAAR-E X-raysld ¥
475 CuSneha Bralsgieh.

g A A AEZHE R4 YelgRe]
A% obgztel AL v I AEFel MR
3 FotE A E 7,7F £AFHA o dispers-
antZF2]ol] el reaction ring®] ZAEx|7F e v
S0 % AEel LFoE A ol p4L o}
gk & AEE Folevl azbeta A2

EE

F8gl

V. & =

Agopuzt Fal A4Ys TAY, 2w T
Sobuz TFQ BAE I FAYE Arnstd &
& A A ARAAE Fataie) FE Hga 4

4 eIt Vickersuldl AE1E o] 83) e
ul»ﬂﬁi 28 wa $4% A3 g e

& Ayt

1. Agordgalde 7, v, Ll yAbel &

A5y 2FotdAdAE 7, 7., & ZEI 74k
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HAEG T, y A BAEA A9k
2. Vickers diamond indenterol] 2.0gme| §}%-&
b:.

3027 slete S s A4be] e eAre] A
¢ V.H.N.(G14£20)% 21w, AFohdze] v
2 Jp @ V.HN.(2911)-¢ el x sugobizt
ol A aarE| = AL 2301139 V.H. N& Zhed)
o] A& o}tzre) AEE A3AZlEdl A9 B A
oleha 4 k.

3. Vickers diamond indenterol] 300.0gm¢] &%
2 3027 satel 248 V.HNES ABopgze)
7k (443 5814, TAHE 78E2)e] mFotd e
2t (Dispersalloy 17113, Tytin 1661+3) B rhykgte}.

—

¥ ege AEndsld F4 AAE 24w
pastndd de asyEl 2¢ g Sl

2 Aol JHESE FA Aduste S
2 iersg@_ Aot 29 AEL IS
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AN EXPERIMENTAL STUDY ON THE MICROHARDNESS
OF DENTAL AMALGAMS

Dong Hoon, Shin, D.D.S.

Dept, of Operative Dentistry, Graduate School, Seoul National University
(Directed by Chung Moon Um, D.D.S., M.S.D., Ph. D.)

The purpose of this study is to identify the phases of four different types, low-copper lathe
cut (Type II, class 1) and spherical (Type 11, class 2) amalgam alloys which are made by Caulk
company and high copper Dispersalloy (Type II, class 3) made by Johnson & Johnson and Tytin
(Type I, class 2) made by S.S. White and to determine the Vickers hardness number on the indivi-
dual phase and four different types of dental amalgam,

After each amalgam alloy and Hg measured exactly by the balance was triturated by the
mechanical amalgamator (De Trey), the triturated mass was inserted into the cylindrical metal
mold which was 4 mm in diameter and 12mm in height and was pressed by the Instron Univer-
sal Testing machine (Model 1125) at the speed of Imm/minute with 143kg/cm? according to the
A.D.A. Specification No. 1.

The Specimen removed from the mold, mounted and stored in the room temperature for
7 days.

The speciman was polished with the emery paper from #220 to #1200 and finally on the
polishing cloth with 0.3 and 0.05 um Al, 03 powder suspended in water. And then-each specimen
was etched by Allan’s method and washed with Sodium Bisulfinite for 30 seconds.

Finally differentiation and metallography on each phase were obtained by using metallogra-
phical microscope (Versamet, Union) and microhardness was obtained by using microhardness
tester (MVH—2, Torsee).

The results were as follows:

1. In the low-copper amalgam, the 7, ¥, and 7, phase were observed and in the high-copper
amalgam, the 7, ;. € and 1 :phases were observed but ¥, phase was not observed.

2. Among the microhardness of each amalgam phase measured under pressing a vickers diamond
indenter with 2.0gm load for 30 seconds, € phase has the highest V.H.N (314 % 20), and
in low-copper amalgam Y, phase has the lowest V.H.N. (2911) and 7 phase which was ob-
served in high-copper amalgam has 230+13 V.H.N and this phase is considerd to contribute
to strengthen the handness in amalgam.

3. The V.H.N. measured under pressing a Vickers diamond indenter with 300.0gm load for 30

seconds in low-copper amalgam was lower than that of high-copper amalgam.
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